The aim of this paper is to determinate the contribution of economic, demographic and climatological variables in the Spanish housing market value (both new and second-hand market), with data of the different provinces. Starting from housing dealing prices grouped together by regions, and using regression analysis, we obtain as a result explanatory equations of price with a high determination coefficient. In this work we also estimate other variables such as provincial capital index and inter-provincial dispersal index. This one, uses estimations concerning autonomous regions in order to calculate housing market value in the provinces.
INTRODUCTION
Location is one of the fundamental characteristics in the estimation of the market value of any building, in general, and of the housing, in particular. For that reason, in the econometrics models that try to explain the market value, the location plays a preponderant role in the estimation of the variable to explain.
Nevertheless, the location as quantified variable, can be located in different logical levels. Leaving apart the international scope and focusing on the national level, the housing market can be explained by autonomous regions, provinces, cities and, within each city, by districts.
In a functional way 1 : V = f (x 1 , x 2 , x n ) [ 1 ] where: V = Average Value of the house, in absolute value, monetary units by square meter, of a given territorial area. x 1 , x 2 , x n = Explanatory variable located in the same territorial mark.
The most important advantages of the use of the housing market value in the provincial scope, object of the present work, as opposed to the scope of the autonomous regions not only come from the greater subdivision of the information, but that it can also contribute to greater statistical rigor when increasing the number of data. In the case of the Spanish market, one goes from 17 autonomous regions to 50 provinces, although in the autonomous regions which are composed by only one province, province and autonomous region overlap.
Nevertheless, and indeed as a result of the necessity of a greater number of data, not always available, frequently this subdivision cannot be carried out in its totality, in which case a mixed procedure can be used. On the one hand, if there are sufficient data, of both market values and explanatory variables, the estimation of algebraic expressions will be done to relate them in the provincial scope. However, when the information in the provincial scope is incomplete, regional data in the expressions obtained in the territorial scope of the provinces, or provincial data in the expressions obtained in the scope of the autonomous regions can be used. The availability of a greater number of data (increase of the rows) allows a greater applicability of the multivariant models with the incorporation of a superior number of explanatory variables, as well as of functions not necessarily linear, in contrast with the univariantes and linear models which are used with small data bases.
THE INDEX OF INTERPROVINCIAL DISPERSION.
The main utility of considering the value of housing within the provincial scope, starting from equations estimated with regional data, is based upon the possibility of considering provincial values when deficiency of data exists on the explanatory variables, sufficiently detached, even when accepting in a first approach data that are not recently updated.
For the independent regions with only one province, the two territorial scopes overlap and it is the same to speak of independent region or province. Nevertheless, in the regions with more than one province it is necessary to define an index of interprovincial dispersion that reflects to what extent estimations of autonomic scope can be used to calculate housing market values of provincial scope and whose utility can be justified when it is not possible to detach the value of the housing because of lack of information.
In the transition from the regional scope to the provincial scope it is possible to consider the question of the relation of the values of each one of the provinces with reguard to the average of the own region. Table 1 provides information about the behaviour of the provincial market values in relation to the assembly of its autonomous region: this information can be helpful by evaluating the possibility of using regional values for the estimation of provincial values. In the uniprovincial independent regions (Asturias, Baleares, Cantabria, La Rioja, Madrid, Murcia and Navarra), the value of the square meter by independent region and province is the same, obviously. On the contrary, in independent regions as Cataluña coexist provincial values (in province capital, rest of the province and total) as different as those corresponding to Lérida (120'5; 107'1; 111'3 thousands of pesetas by square meter for the new house) with those of Barcelona (227'1; 151'8; 176 '4 thousands of pesetas by square meter for the new house). The average values of Cataluña are bad estimators of the provincial values of Lérida.
The observation of
With the purpose of quantifying this effect, the index of interprovincial dispersion is defined as follows:
Where: V i = Market value of each province. V c = Market value of the autonomous region. n = number of provinces. Table 2 shows the coefficients of interprovincial dispersion, both for new housing as for second hand ones, in the pluriprovincial autonomous regions, as well as the percentage with regard to the regional value. Source: own processing. Table 2 shows that Cataluña and Aragón are the autonomous regions in which there exists greater index of interprovincial dispersion, i.e, where greater difference of values between its provinces can be found. Whereas the independent regions of the Canary Islands and Extremadura present (by square meter) more uniform market values between their provinces.
THE INDEX OF PROVINCIAL CAPITALITY.
Table 1 also shows an additional information referring to the differences between the housing market values in the capital of the province and the rest; tensile differences as much to the new houses as second hand ones.
These differences between the housing value in the capital of the province and the rest of the populations appear as a logical consequence: market values differences come from two assemblies that are easy to distinguish. On the one hand, by the effect of capitality and, on the other hand, because some explanatory variables have the same value in the capital of the province as in the rest of the towns in the same province, whereas others, however, have a very different value. The first is the case of climatological, demographic and some economic variables, whereas in the second case they are most economic variables linked to the wealth.
In order to measure this effect the index of capitality can be defined (e c ) as:
Where: V c = Housing market value in the province capital. V r = Housing market value in the other tows. V m = Housing market value in the province. Table 3 represents the index of capitality of the different Spanish provinces and the autonomous regions. Source: own processing.
The coefficient or index of capitality measures, so much per one, the scarcity of the housing in the capital in relation with the rest of the province. According to the previous comments it will be a positive number. Nevertheless in the provinces of great tourist and housing development in residential areas distributed throughout the coasts, this coefficient can be negative. This is the situation in Baleares I., Malaga and Alicante.
The national average index of provincial capitality (0,40) indicates that in Spain the housing values in province capitals are 40% higher than the values in the rest of populations, with the already explained provincial differences (Table 3) .
Another possibility of measuring the capitality effect consists on establishing a functional relation between the variables V 1 and V 2 for the new housings and V 4 with V 5 for the second hand ones (see Table 1 ). Table 4 gathers the considered equations to calculate the relation between the housing value in the capital and in the rest of the province, with and without independent term, as well as the determination coefficients, whereas Figures 1, 2, 3 and 4 represent these relations. * For the regression through the origin (the model without intersection), R 2 measures the proportion of the variability in the dependent variable through the origin explained by the regression. It is not possible to compare this with the coefficient of determination for the models that include an intersection.
Fig. 1
Valor de mercado de la vivienda nueva en Capital (miles ptas/m2) Table 4 indicates that new housings have a similar behaviour in relation with the effect of the capitality index that the second hand houses. Taking the linear function without independent term, the new houses are more expensive in the capital than in the rest of the province in a 36%, approximately, whereas the used houses are 40% more expensive, approximately.
ESTIMATION OF THE VALUE OF MARKET OF THE HOUSE IN THE PROVINCIAL CONTEXT. MULTIVARIANT

MODELS.
As already indicated, the best procedure to estimate the housing values in the own scope when sufficient data are available is to obtain, and later use, multivariant, linear or nonlinear equations, from detached provincial data, as much of the variables to be explained (values of market of new housings or second hand housings) as of the explanatory variables available. Table 5 shows the coefficients of correlation between the variables to be explained (values of the new and used house) by provinces and some of the possible and more probable explanatory variables. 42 explanatory variables have been chosen but, theoretically, this relation is limitless. As it was to be expected, the variables tied to the economy of the province, such as the Average home expense or the Average employed expense, are those that are more correlated with the value of the house. They are followed by another group than includes variables such as the density of population, the GIP per inhabitant, or the density of highways (km/100Km 2 ) and finally, it appears a group of variables with smaller correlation with the housing market value.
In the models with the market value as variable to be explained with a single explanatory variable the most correlated variable is the one to be chosen. In this case, you must chose whether the variable new house as a function of the used house or viceversa. Secondly, the variable with greater explanatory capacity is in the case of the new housings, the average cost by home, and for the second hand houses, the density of the population.
When models with more than a variable are used, it is necessary, in addition, to consider the coefficient of correlation of the explanatory variables and the variable to explain, as well as to analyse the correlation of the explanatory variables to each other. A procedure to avoid the problem of the multicolineality of the explanatory variables is the grouping of these variables in factors that gather correlated explanatory characteristics to each other 2 .
It is helpful to consider two important limitations in the use of these multivariant models of regression or models with several explanatory variables.
The first one refers to the selection of the second variable and successive ones that are introduced in the model. They have to fulfil the condition of not being correlated with the explanatory variables already introduced, because the existence of this autocorrelation can generate statistical results without economic meaning. This it is the case of those variables that in the regression equation present opposite algebraic signs to their economic meaning as a result of which another explanatory variable, already included, has gathered the effect that was expected of the additional variable, closely correlated. In order to avoid this effect, the explanatory variables are gathered together into groups or blocks based on their autocorrelation, by means of the so called factorial analysis, in such a way that all the variables grouped around a factor are correlated to each other and are little correlated with those variables that build the other factors. In order to avoid the problem of autocorrelation in the multivariant models an explanatory variable of each factor is chosen.
The second limitation in the use of the multivariant models is the number of necessary data so that the results are representative. In fact, the reliability of the conclusions and the interpretation of the results are subject to the dimension of the matrix formed by the data. As the number of variables in the equation increases (columns) the data (rows) have to increase, too, and in a non linear relation. For that reason, the equations estimated from a reduced number of data, with several explanatory variables or nonlinear equations like those that will be used in this paper from now on, have to be interpreted with certain caution.
The main advantage in the use of the techniques of factorial analysis to choose the explanatory variables in the models of multivariant regression, is the possibility of starting with a big number of possible explanatory variables without any restriction or distinction (climatologic, demographic, economic), although in the end they are reduced to a few.
Following this procedure, the five variables that appear in Table 6 will be chosen. For the case of the new houses a coefficient of determination for this model is 86%.
On the other hand, for the used houses the estimation is inferior. In fact, the determination coefficient is of 75% and the standard error of 16,364 Ptas.
The graphical representation of these results can be seen in Figures 5 and 6 
RELATIONS BETWEEN THE PROVINCIAL VALUES OF THE NEW AND SECOND HAND HOUSINGS.
The comparative analysis between the market value of the new and second hand housings can extend to the level of the provincial data, distinguishing, as well, between housings in the capital of province and the rest.
Thus, Table 7 contains the equations corresponding to the functional relation between the market values of the new and second hand housings, including the determination coefficients, whereas Figures 7 to 12 represent them. 
CONCLUSIONS.
In this paper a study has been made on the housing market value, both for new and second hand houses, using econometric models. For this purpose, it has been used information of economic, demographic, and even, climatological variables, in order to study their contribution to the explanation of the value of the house at the provincial level.
With the segregation of the housing value within the regional scope it is possible to verify that there exist, in some autonomous regions, important interprovincial dispersions, as it is the case of Catalonia with interprovincial differences that can arrive almost until 30% for the market of second hand housings.
In the same line, and distinguishing the housing market values of the capital and of the rest of the province, and being extensive both to new and second hand houses, the coefficient or index of capitality is defined to measure the scarcity of housings in the capital with regard to the rest of the province. The national average index for Spain is positive, with average values of the housings in the province capitals that are 40% higher than the values in the rest of towns, except for some tourist provinces, like Malaga, Balearic Islands, Castellón or Alicante, whose coefficient is negative.
From the study of the 40 possible explanatory variables of the market value of the new and second hand houses, by means of the use of the factorial analysis, a multivariant model is proposed that explains 86% of the variability of the variable to explain: housing market value. The exogenous variables that contribute to this explanation are the average cost by home, the structure of the use in the agrarian sector, the network of highways, the structure of the use in the building sector and the altitude of the capital.
Finally, this comparative analysis is completed with the study of the values of the new and second hand houses, at a provincial level, in the capital and in the other towns of the province, obtaining average provincial differences superior to 20%.
